PHOSPHOTYROSINE was made by Levene & Schormuller [1933] 1, 6, 48, 64 hr. to ascertain the condition for the best yield. The resulting syrup was dissolved in water and made to 500 ml. and an aliquot was taken for N determination to give information of the amount of substance in later solutions. The solution was made alkaline to phenolphthalein with a fine suspension of Ca(OH)2, or with Ba(OH)2 solution, and filtered from Ca3(PO4)2 and excess Ca(OH)2, or Ba,(PO4)2, which was washed once or more with water until all the N was in solution. In one experiment the Ca salt was isolated by concentrating in vacuo and adding an equal volume of absolute alcohol. The airdried salt was heated at 1000 in vacuo over P205 for analysis. (Found: N, P, 10-02; Ca, 13-55; H20, 14-53 %. C9H0O,6NPCa requires N, 4-68; P, 10-36; Ca, 13-40; + 31120 requires H20, 15-30 %.) The low water content is probably due to diffculty in removing water from phosphoric esters. Some CaCO3 was present.
powdered. It was redissolved in water, reprecipitated and dried in a desiccator. For analysis, it was heated at 1000 in vacuo over P205. (Found: N, ; P, 7*48; Ba, H20, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] %. CgH1006NPBa requires N, P, Ba, 34 65;  +4H20 requires H20, 15-38 %.) s Again, the difficulty in removing H20 from phosphoric esters will account for the low H20 value. BaCO3 was also present.
In other experiments lead acetate solution was added to the filtrate until there was no further precipitation. The Pb salt, after washing, was suspended in water and decomposed with H2S and the filtrate from PbS concentrated and treated with an equal volume of absolute alcohol. The resulting crystals were filtered off and washed with 50 % alcohol. Further crops of phosphotyrosine were obtained on concentrating the solution and adding alcohol. The crops crystallizing out first consisted of nearly pure phosphotyrosine; later crops were admixed with tyrosine. The pure compound was obtained by redissolving, filtering and adding alcohol. The several preparations dried at 100°in vacuo over P206 gave on analysis: N, 5-32, 542, 5.41, 5-20; P, 11-92, 12-13, 11-89, 11-68 %. CgH1206NP requires N, 5*34 %, P, 11*83 %.
Phosphotyrosine crystallizes in shining platelets; on heating it shrinks at 2240 and melts at 2250. It If precipitated from hot solution, H20 was 3 50 to 3-88 %, and the salt dried at 1000 in vacuo over P205 showed N 3'9, P 8-5, Ba 36-6 %, indicating 1H20 and partial conversion into acid salt.
PHOSPHORYL EIYDROXYAMINO-ACIDS
The Pb salt was prepared from the Ba or Ca salt by precipitation with Pb acetate. After filtration and washing it was suspended in water and decomposed with H2S. The filtrate from PbS was evaporated in vacuo to a small volume and alcohol added in small portions. Phosphohydroxyproline came down as an oil, which could be hardened with alcohol and became crystalline, or it could be obtained crystalline directly by very slowly adding alcohol and scratching.
The analyses of the several specimens of phosphohydroxyproline presented difficulty in the interpretation of the results:
On heating the air-dried substance at 100' in vacuo over P206 and analysing the residue: H20 varied from 4-96 to 5-75 %; N varied from 5-81 to 6-11 %; average 6-00 %; P varied from 13-46 to 1400 %; average 13-70 %. The most usual figures were N, 6-10; P, 13-58 %. C5H1006iNP requires N, 6-63; P, 14-69 %. C5H1006NP, H20 requires N, 6-11; P, 13-54; H2O, 7-86 %.
The air-dried substance showed N, 5-66; P, 13-28 %.
C5H1006NP, 1-5l12O requires N, 5-88; P, 13-03 %.
The loss of H20 on heating at 1000 is thus between 1.5 and IH20. Not until the substance was heated to 1300 in vacuo over P205 was the water of crystallization completely driven off. (Found: H20, 10-91; N, 6-66; P, 14-96%. On exposing the dried substance to air it took up H20, 7x71 %.)
The air-dried substance\ would thus be C5H1006NP, 1-5H20; after heating to 1000 C6H,H006NP, H20; after heating to 130°C 5HL0O6NP. Pb, 65-61; -+3H20 requires H20, 7-88 %.)
Phosphoserine was prepared from the Pb salt in the usual way by precipitating with 3 to 4 vol. alcohol. Only three specimens, amounting to 0-2, 0-14 and 0-3 g., were made. The air-dried substances heated at 1000 in vacuo over P205 gave N, 7-94, 7-56, 7-37; P, 16-72, 16-83, 16-81 Hydrolysis of the esters Phosphotyrosine was used itself. In the other cases solutions of the Na salts were prepared from the Ba salts by decomposition with the calculated quantity of Na2SO4 and ifitration from BaSO4.
A. HCI. About 100 ml. of solution were prepared. 1 ml. was taken for estimation of total P and 10 ml. portions for inorg. P by precipitation with NH4Mg citrate. The NH4MgPO4 was filtered off, washed with NH4QH, dissolved in 2N HNO3 and the P estimated by the micro-method of Plimmer [1933] . The results were as follows:
By N HCl 0-8 g. in 105 ml. N HCl Inorg. P mg. 1-27 37.9 Total P 3-35 Hydrolysis apparently occurred after 24 hr. The low P figure at 48 hr. is probably an error.
Pho8phoisoserine
By N12 NaOH 50 ml. Na salt +50 ml. N NaOH Inorg. P Hydro- By N NaOH 50 ml. Na salt +50 ml. 2N NaOH Inorg. P Hydro- All the esters are stable to NaOH at 37°. The stability contrasts with the instability of the phosphoric acid groups in caseinogen and caseo-phosphopeptone, which are completely. hydrolysed by N/4 NaOH in 24 hr. At 1000 there is only a small hydrolysis of phosphotyrosine by 2N NaOH in 72 hr.; this contrasts with the complete hydrolysis of phenyl phosphate [Plimmer & Burch, 1929] . Phosphohydroxyproline is only appreciably hydrolysed after 48 hr.
Phosphoserine is hydrolysed to the extent of 60-70 % in 24 hr., but phosphoi8oserine is not hydrolysed. Phosphothreonine is hydrolysed like phosphoserine.
C. Kidney phosphatase. The enzyme solution was prepared by grinding minced rabbits' kidneys with sand and extracting with water+toluene for 24-48 hr. The extract was strained through muslin. Control experiments with boiled extract were made at the same time. Inorganic P was estimated after acidifying the solutions with HCI and precipitation with NH4Mg. citrate + NH40H. The procedure was then as before. The filtration of the solutions was very slow owing to precipitation of protein. The inorganic P of the control was deducted from that of the enzyme solution to give the change in P content due to hydrolysis. All the esters are hydrolysed by kidney and intestinal phosphatases. The hydrolyses were never complete even after long periods of action. Comparison of the rates was not made as extracts made at different times were used. SUMMARY Phosphotyrosine, phosphohydroxyproline, phosphothreonine, phosphoserine and phosphoisoserine have been prepared by phosphorylation of the aminoacids with H3P04+P205; in the case bf phosphoi8oserine "only the Ba salt was isolated. Phosphohydroxyaspartic acid could not be made in this way. The lead salts of all are insoluble in water, as also the mercurous salts except that of phosphohydroxyproline.
All the esters are hydrolysed by N HCI at 1000. All are stable to hydrolysis by N/2 or even N NaOH at 370, but all except phosphoisoserine are hydrolysed at 100°, phosphoserine and phosphothreonine fairly rapidly. All are hydrolysed by phosphatases of kidney and intestine. 
